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Abstract
Waste conversions into added-value products have been observed in many ﬁelds. Bio plasticizers can be prepared with
epoxidation of waste cooking oil using glacial acetic acid, hydrogen peroxide, and acid catalysts. Kinetics study of
epoxidized waste cooking oil is reported in this paper. The rate constants of the epoxidation using sulfuric acid catalyst
were attained about 1.4 x 10 , 6.7 x 10 , 6.1 x 10 , 5.6 x 10 , 1.9 x 10  L/mol/s, and energy activation was obtained
at 8.45 kcal mol-1 at range temperature of 40°C to 80°C. The research resulted the most eﬀective catalyst is sulfuric
acid followed by hydrochloric acid and nitric acid with the rate constants of 5.6 x 10 , 3.9 x 10  and 2.5 x 10  L/mol/s,
respectively. In order to conﬁrm that the epoxidized waste cooking oil was generated by identifying epoxide
production and cleavage of epoxide ring, Fourier-transform infrared spectroscopy analysis of the products was
conducted. © RASĀYAN. All rights reserved.
SciVal Topic Prominence 
Topic: 
Prominence percentile: 99.382
         
Author keywords
Epoxidation Peroxyacetic acid Sulfuric acid Waste cooking oil
Funding details
Funding sponsor Funding number Acronym
Department of Chemical Engineering, Monash University :276-56/UN7.5.1/PG/2017
Funding text
The authors do big appreciate to coworkers at Advanced Material Laboratory, Department of Chemical Engineering of
Diponegoro University and also for ﬁnancial support from university with the grant number (No:276-
56/UN7.5.1/PG/2017 on March 23, 2017).
◅ Back to results ◅ Previous
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
View at Publisher 
Open AccessRasayan Journal of Chemistry
Volume 12, Issue 3, July- 2019, Pages 1369-1374
Silviana, S.  Anggoro, D.D. Kumoro, A.C. 
 View references (23)
-7 -7 -7 -7 -7
-7 -7 -8

Polyurethanes | Vegetable oils | Epoxidized soybean

Chemistry database information 
Substances
⤢
OO
CH3
OH
⤢
Na S
S
O
OO
2
-2
⤢
O
HO
⤢
O
O
O
O
O
O
CH
H C
H C
⤢
OHO
CH3
⤢
O
PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.
Metrics 
Cited by 0 documents
Inform me when this document
is cited in Scopus:
 
Related documents
,  , 
(2016) Canadian Journal of
Chemical Engineering
,  ,
(2017) Chemical Engineering
Transactions
,  ,
(2012) American Society of
Agricultural and Biological
Engineers Annual International
Meeting 2012, ASABE 2012
 
Find more related documents in
Scopus based on:
❓  ▻View all metrics

Set citation alert ▻
 ▻Set citation feed
Preparation of cottonseed-based
epoxy fatty acid methyl esters by
an integrated approach
 Gui, X. Ding, Y. Yun, Z.
Waste cooking oil utilisation as
bio-plasticiser through
epoxidation using inorganic acids
as homogeneous catalysts
 Silviana Anggoro, D.D.
Kumoro, A.C.
Eﬀect of reaction scale up on
properties of epoxidized canola
oil
 Monono, E.M. Haageson, D.
Wiesenborn, D.
View all related documents based
on references
 ▻Authors  ▻Keywords
Brought to you by  Universitas Diponegoro
 
 Search Sources Lists  ↗SciVal Create account Sign in
References (23)
Dinda, S., Patwardhan, A.V., Goud, V.V., Pradhan, N.C.
(2008) Bioresource Technology, 99 (9), pp. 3737-3744.  .
doi: 10.1016/j.biortech.2007.07.015
Goud, V.V., Patwardhan, A.V., Pradhan, N.C.
(2007) Industrial and Engineering Chemistry Research, 46 (10), pp. 3078-3085.  .
doi: 10.1021/ie060146s
Bueno-Ferrer, C., Garrigós, M.C., Jiménez, A.
(2010) Polymer Degradation and Stability, 95 (11), pp. 2207-2212.  .
doi: 10.1016/j.polymdegradstab.2010.01.027
Chieng, B.W., Ibrahim, N.A., Then, Y.Y., Loo, Y.Y.
 (Open Access)
(2014) Molecules, 19 (10), pp. 16024-16038.  .
doi: 10.3390/molecules191016024
Gogoi, P., Horo, H., Khannam, M., Dolui, S.K.
(2015) Industrial Crops and Products, 76, pp. 346-354.  .
doi: 10.1016/j.indcrop.2015.06.057
Rahmah, M., Mohd Nurazzi, N., Nordyana, A.R.F., Anas, S.M.S.
 (Open Access)
(2017) IOP Conference Series: Materials Science and Engineering, 223 (1), art. no. 012048.  .
doi: 10.1088/1757-899X/223/1/012048
ISSN: 09741496
Source Type: Journal
Original language: English
Document Type: Article
Publisher: Rasayan Journal of Chemistry, c/o Dr. Pratima Sharma
 ▻View in search results format
1
Epoxidation of cottonseed oil by aqueous hydrogen peroxide catalysed by liquid inorganic acids
Cited 185 times
View at Publisher
2
Kinetics of in situ epoxidation of natural unsaturated triglycerides catalyzed by acidic ion exchange
resin
Cited 32 times
View at Publisher
3
Characterization and thermal stability of poly(vinyl chloride) plasticized with epoxidized soybean oil for
food packaging
Cited 103 times
View at Publisher
4
Epoxidized vegetable oils plasticized poly(lactic acid) biocomposites: Mechanical, thermal and
morphology properties
Cited 69 times
http://www.mdpi.com/1420-3049/19/10/16024/pdf
View at Publisher
5
In situ synthesis of green bionanocomposites based on aqueous citric acid cured epoxidized soybean
oil-carboxylic acid functionalized multiwalled carbon nanotubes
Cited 13 times
www.elsevier.com/inca/publications/store/5/2/2/8/2/5
View at Publisher
6
Eﬀect of epoxidised soybean oil loading as plasticiser on physical, mechanical and thermal properties of
polyvinylchloride
Cited 3 times
http://www.iop.org/EJ/journal/mse
View at Publisher
Tee, Y.B., Talib, R.A., Abdan, K., Chin, N.L., Basha, R.K., Md Yunos, K.F.
 (Open Access)
(2016) BioResources, 11 (1), pp. 1518-1540.  .
doi: 10.15376/biores.11.1.1518-1540
Khatun, R., Reza, M.I.H., Moniruzzaman, M., Yaakob, Z.
(2017) Renewable and Sustainable Energy Reviews, 76, pp. 608-619.  .
doi: 10.1016/j.rser.2017.03.077
(2015) Oecd/Food and Agriculture Organization of the United Nations, OECD-FAO Agricultural Outlook 2015.  .
OECD Publishing, Paris, France
 
Wahyuningsih, T.D., Kurniawan, Y.S., Amalia, S., Wardhani, T.A.K., Muriningsih, C.E.S.
 (Open Access)
(2019) Rasayan Journal of Chemistry, 12 (2), pp. 741-748.  .
doi: 10.31788/RJC.2019.1225140
Saravanakumar, M., Prabhahar, M., Krishnamoorthi, S., Sendilvelan, S.
 (Open Access)
(2018) Rasayan Journal of Chemistry, 11 (1), pp. 372-377.  .
doi: 10.7324/RJC.2018.1112024
Indrayanah, S., Rosyidah, A., Setyawati, H., Murwani, I.K.
 (Open Access)
(2018) Rasayan Journal of Chemistry, 11 (1), pp. 312-320.  .
doi: 10.7324/RJC.2018.1111904
Silviana, Anggoro, D.D., Kumoro, A.C.
(2017) Chemical Engineering Transactions, 56, pp. 1861-1866.  .
ISBN: 978-889560847-1
doi: 10.3303/CET1756311
7
Comparative study of chemical, mechanical, thermal, and barrier properties of poly(lactic acid)
plasticized with epoxidized soybean oil and epoxidized palm oil
Cited 17 times
http://ojs.cnr.ncsu.edu/index.php/BioRes/article/download/BioRes_11_1_1518_Yee_Bond_Comparative_Study_Soybean_Oil/4156
View at Publisher
8
Sustainable oil palm industry: The possibilities
Cited 27 times
View at Publisher
9 Cited 388 times
10
Diethanolamide derivatives as a potential enhanced oil recovery agent from indonesian castor oil and
used frying oil: Isolation, synthesis, and evaluation as nonionic biosurfactants
Cited 2 times
http://www.rasayanjournal.co.in/admin/php/upload/639_pdf.pdf
View at Publisher
11
Emission characteristics of biodiesel derived from used cooking oil blended with diesel in the presence
of potassium hydroxide (KOH) catalyst as alternative fuel for diesel engines
Cited 4 times
http://www.rasayanjournal.co.in/archive.html
View at Publisher
12
Performance of magnesium hydroxide ﬂuorides as heterogeneous acid catalyst for biodiesel
production
Cited 9 times
http://www.rasayanjournal.co.in/admin/php/upload/350_pdf.pdf
View at Publisher
13
Waste cooking oil utilisation as bio-plasticiser through epoxidation using inorganic acids as
homogeneous catalysts
Cited 3 times
http://www.aidic.it/cet/17/56/311.pdf
View at Publisher
Suzuki, A.H., Botelho, B.G., Oliveira, L.S., Franca, A.S.
(2018) European Polymer Journal, 99, pp. 142-149.  .
doi: 10.1016/j.eurpolymj.2017.12.014
Agarwalla, U.S.
(2018) Rasayan Journal Chemistry, 11 (2), p. 756.
 
Goud, V.V., Patwardhan, A.V., Pradhan, N.C.
(2006) Bioresource Technology, 97 (12), pp. 1365-1371.  .
doi: 10.1016/j.biortech.2005.07.004
Silviana, Anggoro, D.D.
(2017) Advanced Science Letters, 23 (3), pp. 2591-2594.  .
doi: 10.1166/asl.2017.8726
Gamage, P.K., O'Brien, M., Karunanayake, L.
(2009) Journal of the National Science Foundation of Sri Lanka, 37 (4), pp. 229-240.  .
doi: 10.4038/jnsfsr.v37i4.1469
Shagal, M.H., Barminas, B.A., Aliyu, S.A., Osemeahon, J.
(2013) Journal of Petroleum Technology and Alternative Fuels, 4 (4), p. 72.  .
 
Okieimen, F.E., Bakare, O.I., Okieimen, C.O.
(2002) Industrial Crops and Products, 15 (2), pp. 139-144.  .
doi: 10.1016/S0926-6690(01)00104-2
Derawi, D., Salimon, J.
 (Open Access)
(2010) E-Journal of Chemistry, 7 (4), pp. 1440-1448.  .
doi: 10.1155/2010/384948
14
Sustainable synthesis of epoxidized waste cooking oil and its application as a plasticizer for polyvinyl
chloride ﬁlms
Cited 11 times
View at Publisher
15
16
Studies on the epoxidation of mahua oil (Madhumica indica) by hydrogen peroxide
Cited 151 times
View at Publisher
17
Use of epoxidized waste cooking oil as bioplasticizer of sago starch-based biocomposite reinforced
microﬁbrillated cellulose of bamboo
Cited 2 times
http://www.ingentaconnect.com/contentone/asp/asl/2017/00000023/00000003/art00280
View at Publisher
18
Epoxidation of some vegetable oils and their hydrolysed products with peroxyformic acid - Optimised to
industrial scale
Cited 48 times
https://jnsfsl.sljol.info/
View at Publisher
19
Cited 5 times
20
Studies on the epoxidation of rubber seed oil
Cited 94 times
View at Publisher
21
Optimization on epoxidation of palm olein by using performic acid
Cited 35 times
http://www.e-journals.in/PDF/V7N4/1440-1448.pdf
View at Publisher
  2 of 2
Coud, V.V., Pradhan, N.C., Patwardhan, A.V.
(2006) JAOCS, Journal of the American Oil Chemists' Society, 83 (7), pp. 635-640.  .
doi: 10.1007/s11746-006-1250-7
Socrates, G.
Infrared and Raman characteristic group frequencies, 3rd Ed, John Wiley & Sons, Michigan, USA, pp 150-200, (2001)
(2004) Journal of Raman Spectroscopy, 35 (10), p. 905.  .
 
 Silviana, S.; Department of Chemical Engineering, Diponegoro University, Semarang, Indonesia;
email:  
© Copyright 2019 Elsevier B.V., All rights reserved.
22
Epoxidation of karanja (Pongamia glabra) oil by H O2 2
Cited 98 times
View at Publisher
23
Cited 40 times
 
silviana@che.undip.ac.id
◅ Back to results ◅ Previous  Top of page
About Scopus
What is Scopus
Content coverage
Scopus blog
Scopus API
Privacy matters
Language
⽇本語に切り替える
切换到简体中文
切換到繁體中文
Русский язык
Customer Service
Help
Contact us
 
Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.
↗Terms and conditions ↗Privacy policy 
↗Elsevier B.V 
use of cookies
 
